
LDRD Impact: Coupled Structural Acoustics

Challenge: Design a massively parallel, coupled acoustic/structure simulation capability for
qualification of engineering systems relevant to the weapons community

ST&E Evolution: 
Follow-on projects in
• underground facility monitoring
• tire noise modeling

Program Impact:
• Massively parallel coupled simulation critical for B61 Life Extension Program
• Modeling test environments can reduce number of required tests

Re-entry vehicle: 
conceptual

Experimental setup

Simulation: acoustic response

LDRD Origin: 1 project over 1 year
• Qualified components based on experimentally measured responses
• Simulation environment for quantifying margin 
• Coupled structural-acoustics capable of accounting for key engineering issues
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Presentation Notes
CHALLENGE: Why Sandia
Sandia capabilities in massively parallel computing 
Sandia SALINAS code  -- a unique capability for solving complex structural analysis problems, but which previously lacked an acoustical capability

FIGURES
TOP: Artistic rendering of a re-entry body
MIDDLE: W76-1 Trajectory Test Unit subject to acoustic field validation test
BOTTOM: Prediction of surface response from underground manufacturing facility


Component Qualification was based on measured flight data
Vibration/Shock response measured at a few select locations during flight
Heavily instrumented full system vibration/shock ground test recreates those environments
Resulting environments at component locations used for specifications
Establishing margin requires better understanding of environment
Simulating flight environments requires both structural and non-structural load paths
Coupled structural acoustics enables prediction of component flight response
Simulations are used to understand define margin and improve isolation if needed
Massively parallel structural dynamics framework ideal starting point
Coupled structural-acoustics can account for key engineering issues ---non-structural load paths
Coupled simulations require fine grid resolution
Stochastic nature of flight requires numerous realizations


FY2001–2003 Establish initial coupled capability with acoustic finite elements integrated into Salinas
FY2003-2008— Improve solver techniques for fluid structure impedance mismatch
FY2008-2010 — Time and frequency domain response used for NW, Navy, and Industrial Applications

NW Applications
Predicting flight environments for B61 flight components as well as W78 re-entry loads

National Security Military applications: 
characterization of underground facility/tunnel complexes. 
Define sensor specifications for monitoring applications


Civilian: 
Industrial noise prediction/mitigation
Tire design for minimizing ride noise
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